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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A239cohorts as they are neither age nor BMI matched, however, the increase
within 2 years of MRI-based signs of osteophytes andmeniscal lesions is
remarkable. Even though the level is well below any pathology in the
adolescent athletes, the ﬁndings of this study indicates that high fre-
quency training in competitive sports like volleyball show already
within two years signiﬁcant signs of structural tissue pathologies. These
pathologies increase substantially over time to levels well above of
intact control knees but below those of osteoarthritis patients.
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INVESTIGATING THE ROLE OF BONE MICROARCHITECTURE IN EARLY
OSTEOARTHRITIS USING NEW IN VIVO 3D HIGH-RESOLUTION
PERIPHERAL QUANTITATIVE COMPUTED TOMOGRAPHY
A. Kroker, S.L. Manske, Y. Zhu, S.K. Boyd. Univ. of Calgary, Calgary, AB,
Canada
Purpose: The sequence of events leading to osteoarthritis (OA) after
joint injury such as an acute anterior cruciate ligament (ACL) tear is
poorly understood. Increasing evidence suggests that subchondral bone
plays an important role, and may even precede cartilage loss. However,
the nature of the bone changes that may be linked to OA progression is
unclear as both high and low bone mineral density (BMD) has been
associated with radiographic OA. To date, in vivo x-ray bone assessment
in the human knee includes radiography, 3D quantitative computed
tomography (QCT) at resolutions of 500 mm or larger. Magnetic reso-
nance imaging (MRI) provides excellent visualization and quantiﬁcation
of soft tissues such as cartilage, but is less suited to detect bone
microarchitectural changes. Recently, high-resolution peripheral QCT
(HR-pQCT) scanners have been employed to assess bone micro-
architecture in peripheral limbs. The new development of the second
generation scanner (XtremeCTII, Scanco Medical) with a larger ﬁeld of
view (FOV, 14 cm), longer gantry (115 cm), and increased scan length
(20 cm) allows examination of skeletal sites such as the knee and elbow.
The purpose of this study was to establish a technique for measuring in
vivo bone microarchitecture in human knees, with and without ACL
reconstruction (ACLR), using HR-pQCT.
Methods: To perform bone microarchitectural assessments of the knee
by HR-pQCT, we designed a restraint to statically support the knee in
the scanner FOV. We established a scanning protocol (61 mm voxel size,
100 ms integration time, 900 projections/180 degree) to acquire a 6 cm
long region of interest (ROI) that includes approximately 2 cm of the
proximal tibia and 4 cm of the distal femur. We scanned 5 individuals
with no history of knee joint injury and 4 with a knee injury (1 OA
patient; 3 with ACLR 6 months to 15 years prior). Visualization and
trabecular bone assessment was performed after data was Gaussian
ﬁltered and thresholded (475 mg HA/ccm) to segment bone from soft
tissue. We performed virtual biopsies (125 cmm) to examine trabecular
bone volume fraction, number, thickness and separation in the medialand lateral tibial plateaus of the injured and non-injured knees. We
examined the peri-tunnel BMD (mg HA/ccm) in the ACLR knees.
Results: Using our device, we were able to position 8 of 9 participants
fully in the FOV (The femur girth of one ACL-repaired participant was
wide (44 cm) and some soft tissue was outside the FOV). Total scan time
for a 6 cm ROI is 25 min, which will be reduced in the near future with
manufacturer's modiﬁcations. The scans generated ~8 GB grey-scale
data sets and ~ 50 MB segmented data sets.
Trabecular microarchitecture was resolved in all scans (Fig 1). There
were no apparent differences in trabecular microarchitecture between
injured and contralateral tibiae. Unlike the OA knee, none of the ACLR
knees exhibited degenerative signs. We could clearly visualize the tibial
tunnel (Fig 2) and the distal end of the femoral tunnel(s) in all 3 ACLR
participants. The peri-tunnel surface was more dense (mean ¼ 575 mg
HA/ccm) than the adjacent trabecular region (mean ¼ 168 mg HA/ccm)
and increased with time since ACL-repair (515 mg HA/ccm after 6
months vs. 626 mg HA/ccm after 15 years).
Conclusions: We have performed the ﬁrst high-resolution (61 mm)
bone microarchitectural measurements at the human knee in vivo.
While our focus was on assessing bone, we noted that cartilage pro-
vided signiﬁcant contrast in regions of the knee joint suggesting it may
be possible to examine further. Our future work will expand our cohort
and standardize post-processing techniques to automatically deﬁne
medial and lateral compartments, as well as perform analysis as a
function of depth from the cartilage surface. Our goal is to characterize
microarchitectural bone changes, including bone marrow lesions, that
may be associated with the detection and progression of osteoarthritis.
Fig 1. Sagittal HR-pQCT image of the knee joint in a participant with an
ACL reconstruction.
Fig 2. Sagittal HR-pQCT of the tibial tunnel in a participant with an ACL
reconstruction.
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DETECTION OF EXTREMELY EARLY GRADE OSTEOARTHRITIS OF THE
KNEE BY ULTRASONOGRAPHY
N. Kumahashi, S. Kuwata, M. Masaru Kadowaki, H. Takuwa, Y. Uchio.
Shimane Univ., Izumo-shi, Japan
Purpose: Early diagnosis of osteoarthritis (OA) of the knee is essential to
prevent further cartilage destruction and to avoid surgery. The aims of
this study were to evaluate the quality of cartilage in the femoral con-
dyle of the knee, to clarify the relationship between echoic ﬁndings, OA
symptoms and muscle power, and to determine the effectiveness of
ultrasonography to diagnose early OA in the knee.
Methods: We enrolled 973 Japanese volunteers (322 men and 651
women; mean age ¼ 72 years; age range: 41-93 years). They received
